introduction: Few evidence-based interventions exist to support parenting and child mental health during the process of caregiver HIV status disclosure in sub-Saharan Africa. A secondary analysis of a randomized-controlled trial was conducted to examine the role of family-based intervention versus usual social work care (care as usual) in supporting HIV status disclosure within families in Rwanda.
Method: Approximately 40 households were randomized to family-based intervention and 40 households to care as usual. Parenting, family unity, and child mental health during the process of disclosure were studied using quantitative and qualitative research methods.
results: Many of the families had at least one caregiver who had not disclosed their HIV status at baseline. Immediately post-intervention, children reported lower parenting and family unity scores compared with those in the usual-care group. These changes resolved at 3-month follow-up. Qualitative reports from clinical counselor intervention sessions described supported parenting during disclosure. Overall findings suggest adjustments in parenting, family unity, and trust surrounding the disclosure process.
conclusion: Family-based intervention may support parenting and promote child mental health during adjustment to caregiver HIV status disclosure. Further investigation is required to examine the role of family-based intervention in supporting parenting and promoting child mental health in HIV status disclosure.
Keywords: children affected by hiV aiDs, rwanda, family-based intervention, resilience, parenting inTrODUcTiOn There is a dearth of literature examining the effects of caregiver HIV status disclosure within families in sub-Saharan Africa (1) . Notably, there is limited examination of interventions that support parenting and child mental health during this process (2) (3) (4) . Family-based intervention delivers psychosocial support for children through strengthening communication and parenting, resulting in enhanced disease-coping strategies in both the immediate and long term (5) (6) (7) (8) (9) (10) . In particular, family-based intervention may support parenting and promote child mental health during the process of caregiver HIV status disclosure to children (9, 10) . Early research in South Africa has demonstrated the feasibility of family-based intervention to support caregiver HIV status disclosure to children (11) .
Family-based intervention, also known as family strengthening intervention, was adapted for use within HIV-affected families in Rwanda (FSI-HIV) (10) (11) (12) (13) (14) (15) . Quantitative and qualitative analysis of data from an 80-family randomized-controlled trial of FSI-HIV versus usual-care social work was undertaken to examine supported caregiver HIV status disclosure within families in Rwanda 1 .
MaTerials anD MeThODs
Quantitative and qualitative data from a randomized-controlled trial of a family-based intervention (FSI-HIV) versus usualcare social work were examined. Changes in parenting skills, child resilience, and child mental health during the process of supported caregiver HIV status disclosure were assessed (10) . Quantitative data were collected at pre-intervention, immediate post-intervention, and at 3 months post-intervention, from December 2012 to June 2014. The relationship between supported HIV status disclosure and family relationships during the family-based intervention was explored through mixed-methods techniques (12) (13) (14) .
study Population
Families affected by caregiver HIV were recruited through referrals from health-center social workers in rural Southern Kayonza District in Rwanda for participation within a randomizedcontrolled trial of the FSI-HIV. A randomization sequence was generated in Microsoft Excel to assign families to the FSI-HIV intervention or to the control group of the trial. Randomization was conducted after baseline assessments. A sample size of 80 families was calculated, assuming 2 eligible respondents per family on average and moderate intra-class (within-family) correlation (approximately 0.5), to yield power of 0.80 to detect a standardized a "medium" effect size of approximately 0.50 in study outcome measures, assuming a standard alpha level of 0.05. Inclusion criteria required at least one caregiver to be HIV-positive and at least one school-aged child (7-17 years) to be resident within participating households. Caregivers agreed to discuss their HIV status with their children. Caregivers gave informed consent to participate for themselves and for their children. Additionally, children gave oral consent. Children could elect not to participate. A community advisory board was formed to oversee conduct of the study. All study procedures were granted approval by the Rwandan National Ethics Committee and the Harvard School of Public Health's Institutional Review Board.
intervention
The FSI-HIV was designed, developed, and tested within families affected by caregiver HIV in Rwanda (10, 15, see footnote text 1).
Previously published findings have demonstrated the acceptability and feasibility of FSI-HIV (10) . The four main aims of the FSI-HIV comprise development of resilience through family narrative, improved parenting and family communication, HIV psychoeducation, and engagement of formal and informal sources of support (10, 15) . Data about demographics and HIV status of all family members were collected in introductory meetings. Then, trained bachelor-level counselors delivered a series of six core modules within each household. Counselorled sessions with caregivers (Modules 1, 2, and 4) established the family narrative, discussed the effect of HIV on the family, and identified sources of resilience. Counselor-led sessions with children (Modules 3 and 5) established the family narrative from the children's perspective, provided psychoeducation on HIV, and identified sources of resilience. During the sixth and final module, caregivers led a family meeting and discussed the family's challenges, strengths, and goals (10) .
controls
Once enrolled in the study, participating households were randomized to receive the FSI-HIV intervention or care as usual social work. Control households received care as usual social work support through the locally available government-provided social services. This support generally consisted of advice concerning food insecurity and access to schooling. Study outcomes were measured in both FSI-HIV and control households at baseline, immediately post-intervention, and at 3-month follow-up.
study Outcomes

Parenting and Family Unity
Parenting was measured using local and combined parenting scales consisting of a 32-item scale (α = 0.91). The local parenting score contained 16 locally derived items (4), whereas the combined parenting score included an additional 16 items from the Parental Acceptance and Rejection Questionnaire, scored on four-point scale from 0 ("never") to 4 ("every day") (16) . Family unity was assessed on a scale of 0 (never) to 3 (every day), using a 15-item scale derived from local qualitative data (α = 0.93) (4, 10) . Parenting and family unity scores were developed and validated within Rwandan families in prior mixed-methods studies (15) . Questionnaire components capture varying dimensions of parent-child and family relationships ( Table 1 ) (15) .
Child Mental Health
Child depression was measured using a locally validated version of the Center for Epidemiological Studies Depression Scale for Children (CES-DC) (17) . Child combined anxiety-depression was measured using a 23-item adapted youth self-report (α = 0.93) scored as the mean of items from 0 ("not at all true") to 3 ("often true") (18) . Child resilience was measured using an adapted Version of the Connor-Davidson Resilience Scale (CD-RISC) (19) and from local qualitative data (α = 0.92) and scored as the sum of all items. Child prosocial behavior was measured using a 20-item scale from local qualitative data (α = 0.90) scored as the mean (4). 
Data Collection
Quantitative child and caregiver self-report measures of family factors and child mental health were developed and adapted to fit the local context and underwent forward and back translation processes (4, 20) . Questionnaires were administered by local research assistants in Kinyarwanda using hand-held smartphones at baseline, immediately post-intervention, and at 3-month follow-up. Qualitative data were extracted from counselors' clinical notes to capture interventionist observations during child, caregiver, and family interviews through the course of the modules of the intervention.
Data Analysis
Quantitative analyses were performed using STATA 13.0. Means of child and caregiver self-reported parenting and child resilience and mental health scores with corresponding 95% confidence intervals were calculated and plotted. Qualitative data were analyzed using thematic content analysis to identify and analyze patterns driven by a priori research questions (21): (1) What, if any, are the effects of the process of HIV disclosure within FSI-HIV families on the relationship between parents and their children? (2) What, if any, are the effects of the FSI-HIV intervention on the process of HIV disclosure with respect to parenting skills and child resilience and mental health? Data were analyzed inductively to identify codes, which were then further categorized to capture main patterns within the data. Themes from families' experiences were observed and developed from these categories.
resUlTs
Baseline characteristics
Forty-one families were randomized to the FSI-HIV intervention and 41 families to treatment as usual. Approximately half of all families were dual-caregiver households. Most caregivers within FSI-HIV families were female (n = 42; 68.9%), HIV-positive (n = 52; 85.3%), and had a mean age of 41 years. The majority of children within FSI-HIV families attended school (n = 87, 96.7%) and 6.5% were HIV-positive (n = 6) (see Table 2 ).
caregiver hiV status Disclosure
A total of 18 (43.9%) of all FSI-HIV families experienced nondisclosure of at least 1 caregiver at baseline (see Table 2 ). The majority of families described maternal HIV status non-disclosure, with a lesser proportion of combined maternal-paternal HIV status non-disclosure and a minority of paternal HIV status non-disclosure. Within these families with non-disclosed HIV status at baseline, 15 went through a supported disclosure process (83.3%) representing approximately 37% of all families enrolled in the FSI-HIV arm of the trial. A total of 17 further families had experienced disclosure of caregiver HIV status in the past, which again had been predominantly maternal HIV status and combined maternal-paternal HIV status disclosure events. A small number of families described unstable, partial, or presumed disclosure experiences.
Mean scores of all study outcomes were graphically displayed with corresponding confidence intervals over the pre-intervention, post-intervention, and at 3-month follow-up after for FSI-HIV intervention and control families (Figures 1-3 ).
Parenting and Family Unity
Quantitative Trends in parenting are displayed through graphical representation of mean self-report scores and corresponding 95% confidence intervals in Figure 1 . Child-reported mean parenting scores appear to decrease post-intervention among the FSI-HIV participants compared with apparent increases in the treatmentas-usual arm of the trial, while caregiver-reported parenting scores appeared to increase post-intervention (Figure 1) . Both local and combined mean parenting scores remained stable in the FSI-HIV arm of the RCT by 3-month follow-up. Patterns in parenting score reports were closely mirrored by changes in family connectedness scores, reflecting commonalities within the measures concerning communication and trust (Figures 1 and 2) .
Qualitative
Caregiver HIV diagnosis and disclosure were noted to have effects on the family through a number of potential mechanisms. Caregivers reported reduced coping at the time of HIV diagnosis and disclosure. Grieving processes undermined caregiver capacity to care for children. Additionally, caregivers reported increased marital stress and conflict. Children underwent adjustment responses during the disclosure process. Parental self-assessment of parenting improved during the intervention. Child assessment of parenting also improved, following an initial period of adjustment following caregiver HIV status disclosure.
Since being informed they are HIV positive, they have lost hope and cannot work because they think they will die tomorrow. They lose confidence in their partner or the entire family, and progressively become depressed.
The parents accuse each other and the children think that their parents are going to die and worry about becoming orphans. The children have dropped out of school and are not happy at home as they only see their parents arguing. As the parents are not coping well, everyone in the family is affected.
First parents have to have hope themselves without hopelessness because when children see their parents planning and caring for them, they automatically have hope. If parents have a good relationship, HIV would not be a problem for their children otherwise they think that their parents will die soon. (Counselor, Module 2)
Children described stress responses to parental HIV diagnosis and disclosure. Frequently children described assuming caregiving responsibilities for the family in response to family stress.
When she (the mother) was informed of her HIV serostatus, she became sick. Her first-born tried to help her even though he was very young. He was asking her what he could prepare for her, and he did his best to organize the house and to comfort his young brother and sister. The Holy Spirit motivated him to do so until her mother got some strength.
Overall life in the family changed, the children were depressed and had to work and look after their mother. The elder sister stopped schooling in order to take care of her mother. (Counselor, Module 2) Partial or unstable parental disclosure was associated with worse effects on child mental health when compared with full disclosure. Children feared discovering the diagnosis from outside of the family and possible community stigmatization. This undermined trust in caregivers contributing to reduced child-reported parenting scores.
Everything is changing, children are losing trust in their parents and are looking for comfort elsewhere. It would help them to know the diagnosis from the parents and not hear it outside and also children would feel trusted. The caregiver did a great job in leading the session especially in HIV discussion. It was constructive to her children and she gave them a comforting message. The caregiver mentioned that the discussion was helpful to discuss HIV with the child and the child would ask how her mom became HIV positive, and how she can herself be prevented 
Child resilience and mental health improved during the process of disclosure within intervention families.
HIV status is now no longer a major problem for the family. Interventionist assured the mother, that through parenting skills and communication she will be empowered and can learn which proper channels to use in order to handle those issues. (Counselor regarding Mother, Module 2).
I learned how to tell my children about my status; I feel very relaxed about it and I hope that I will be able to do it in this week. Before when I thought about it, it was like a heavy burden and very difficult but now I think that is easier. (Counselor describing Mother's response, Module 2).
The family group sessions went well, I enjoyed being part of the family group sessions. We discussed about many things including child behavior, HIV/AIDS and how to talk to children and understand them, and be there for them in order to have time for talk. After the family meeting led by FSI-HIV interventionist we would like to go on by holding regular family meetings in order to avoid depression and not feel down. Children described improvements in communication, trust, and honesty. Additionally, children reported greater hopefulness, resilience, and confidence in the family over the course of the intervention.
She said that he enjoyed the session because she learned more about HIV while the caregiver was satisfied because before it was hard for her to discuss with her children about HIV but then after the family meeting she felt relaxed. She was happy also because her children didn't have emotional problems while talking about HIV in the family. The family is very happy, children did well in school and the whole family is proud of it! (Follow-up Family Meeting)
DiscUssiOn
Disclosure of caregiver HIV status to children can be challenging and is often an ongoing process rather than a one-time event. Disclosure within a family environment is important to facilitate communication about HIV between family members (22) . However, caregivers often fear negative consequences of disclosure such as being stigmatized or causing distress to their children (23) . However, evidence suggests that caregiver HIV status disclosure conveys psychosocial and clinical benefits for HIV-affected families (24, 25) .
Parenting
At the end of the FSI-HIV intervention, family unity and child-reported parenting appeared to decrease in intervention families, with recovery and signs of resolution after the followup period (Figures 1 and 2) . Trust was a common component to both the family unity and parenting scale scores. This suggests the possible mechanism of disrupted trust between parents and children underlying reduced parenting and family unity scores immediately surrounding the disclosure process. Discordance between caregiver and child-reported parenting may indicate differences between child and caregiver perspectives of relationships during family-based intervention and support of the disclosure process. In particular, while parents were gaining confidence in their parenting skills through the counseling sessions, children were adjusting to the disclosure of their caregivers' HIV status. Supported parenting at this time contributed to improved family trust and unity and enhanced child resilience and mental health.
Increasing numbers of children are being affected by caregiver HIV, due to expansion of ARV programs across sub-Saharan Africa. The family is an important focus for intervention for delivering psychosocial support including child protection (6, 11, 26, 27) . Prior studies have investigated the impacts of the mediating role of parenting in reducing the impact of caregiver distress on child well-being in HIV-affected families (28) . Stress on children surrounding the process of HIV status disclosure may be mitigated through supporting parenting via family-based intervention (28) . Parenting competence is defined by caregivers' self-efficacy through self-estimation of competence or ability to positively influence the development of their children in their parenting role (29) . Caregivers with psychological distress lose self-esteem as caregivers or may perceive they lack knowledge and skills to provide a suitable environment in which to care for their children (30, 31) . HIV-positive mothers' major concern is their perceived inability to provide adequate care to their children when they became ill (32) . Parenting behaviors, such as the maintenance of daily routines, may protect children when a parent is infected with HIV (33) . Hence, supporting the parental role, through recognition of its centrality within the family and empowerment of caregivers with a sense of self-efficacy, may be of critical value during HIV status disclosure. Further assisting with parental competences and parental stress management through family-based intervention could contribute toward positive parental coping and reduction of harsh parenting (34, 35) . Therefore, it is likely that improvement of parenting protects the mental health of children within the family during caregiver HIV status disclosure.
child Mental health
Children in HIV-affected families living in situations of compound adversity are more frequently called upon to assume adult roles in response to diminished capacity of caregivers to assume responsibilities. This shift in roles is thought to contribute to a negative series of effects on child mental health (36, 37) . Burdens on child mental health are exacerbated in situations where there is partial disclosure with a consequent lack of trust within-family relationships and fear of community stigmatization (37, 38) .
Child resilience and mental health were shown to improve over the course of the intervention in FSI-HIV families, when compared with control families (Figure 3) . The causal directed acyclic graph (DAG) in Figure 4 maps assumptions about potential causal relationships between HIV status disclosure, parenting, and child mental health (39) . The effects of HIV status disclosure on child mental health during the trial were potentially mediated via parenting, as delineated in the DAG (Figure 4) . Hence, by stabilizing changes in parenting following disclosure through family-based intervention, the potential harmful effects of caregiver HIV status disclosure on child mental health were mitigated. Improvements in child mental health within intervention families were also potentially mediated via improvements in parenting (40, 41) .
limitations
Counselors were not blinded as to whether they were offering the family-based intervention or usual-care social work. Baseline measures were undertaken prior to randomization. Hence, apparent differences at baseline between intervention and control groups in Figures 1-3 are artifacts of the randomization process. There was insufficient evidence to justify repeating the randomization, which is generally reserved for extreme situations. There was insufficient justification to select variables for blocking (other than single-versus dual-caregiver status) prior to randomization. Qualitative data from control families were not available; hence, it was beyond the scope of this study to qualitatively compare control families' experiences of disclosure (42) .
cOnclUsiOn
Culturally appropriate interventions are urgently called for to better support parenting during caregiver HIV status disclosure to protect and promote child mental health. Multidimensional assessments are needed when developing and testing interventions for HIV-affected families, to evaluate parenting and family trust during the disclosure process. Future longitudinal studies are called for, to discern the effects of family-based intervention on parenting and child mental health within families undertaking caregiver HIV status disclosure. Further investigation may also illuminate potential mediation of the effect of caregiver HIV status disclosure on child mental health via parenting.
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